Evaluation of possible mechanisms of phorbol ester stimulation of phosphatidylcholine synthesis in HeLa cells.
Phorbol esters, including 12-O-tetradecanoylphorbol-13-acetate (TPA) and 12,13-dibutyrylphorbol acetate, markedly stimulate the synthesis of phosphatidylcholine (PC) and the activity of CTP:phosphocholine cytidylyltransferase (CT) in cultured HeLa cells. Two possible mechanisms whereby the phorbol esters stimulated PC biosynthesis were investigated. One consideration was that phorbol esters may induce the release of fatty acyl chains from endogenous complex lipids; increased fatty acids or fatty acyl-CoAs could cause the translocation of CT from cytosol to microsomes and thereby increase the activity of the rate-limiting enzyme in PC synthesis. In HeLa cells prelabeled with [3H]oleate or [3H]arachidonate, phorbol ester treatment increased the redistribution of arachidonate in phospholipids and neutral lipids and release of label to the medium, but there was little effect on the cellular fatty acid pools with either of the labeled fatty acids or of the phorbol esters. A second possibility was that protein kinase C (PKC), a receptor for phorbol esters, might be involved in activation of CT activity. TPA stimulated the phosphorylation of cytosolic proteins of HeLa cells more than twofold during a 10- or 60-min incubation with 32Pi. However, an approximate sixfold purified preparation of PKC from rat brain did not stimulate the activity of partially purified (12- to 15-fold) CT; a slight inhibition, dependent on ATP but independent of Ca2+ and diolein, was observed. Our results suggest that intracellular release of free fatty acids or direct phosphorylation of CT by PKC probably do not account for the observed levels of stimulation by phorbol esters. Other possible mechanisms are discussed.